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Abstract
Background: Quality of life (QOL) issues are of interest in cancer because effective methods of treatment and
detection have led to an increase in the number of long-term survivors. The objectives of the study were: to
assess the subjective QOL of stable Sudanese women cancer outpatients and their family caregivers, using the
WHO 26-item QOL Instrument; compare with matched general population groups, as well as diabetic and
psychiatric patient groups; examine patient-caregiver concordance in ratings; and assess the variables associated
with their QOL, with a view to identifying factors that can enhance quality of care.
Methods: Responses of oncology outpatients with breast cancer (117), cervical cancer (46) and ovarian cancer
(18) (aged 44.6, SD 11.5) were compared with those of their family caregivers and matched general population
groups. Data were analyzed by univariate and multivariate statistics.
Results: The cancer groups had similar QOL domain scores, which were significantly lower than those of their
caregivers, but higher than the control group as well as those of psychiatric and diabetic patients studied
previously. Patients who were married, with higher education, better employment, and with longer duration of
illness had higher QOL. Patients on radiotherapy and their caregivers had higher QOL scores. Correlations
between patient's ratings and caregiver impression of patient's QOL were high. Caregiver impression was a
significant predictor of patient's and caregiver's QOL. Other predictors for the patient were: currently feeling sick
and duration of illness; for the caregiver: feeling sick, relationship to patient, and age.
Conclusion: Cancer patients in stable condition and with psychosocial support can hope to enjoy good QOL
with treatment. The findings constitute an evidence base for the country's cancer care program, to boost national
health education about prognosis in cancer. Families living with women cancer patients are vulnerable and need
support if the patient is recently diagnosed, less educated, single, not formally employed; and the caregiver is
female, parent, younger, less educated, unemployed and feels sick. Clinicians need to invest in the education and
support of family caregivers. The patient-caregiver dyad should be regarded as a unit for treatment in cancer care.
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Background
Quality of life (QOL) issues are of interest in oncology
because effective modern methods of treatment and
detection have led to an increase in the number of long-
term survivors [1,2]. Hence recent randomized cancer tri-
als include QOL as an outcome measure [3,4], and inter-
vention methods to enhance QOL have been articulated
[5,6].
The issues of concern include, the impact of cancer on the
QOL of the patient and family caregiver [7-12], the rela-
tionship with socio-demographic variables [13-15], side
effects of treatment [16-19], and how patient-caregiver
characteristics interact to affect the QOL of the patient-car-
egiver dyad [20-25]. These issues are related to the nature
of the disease. For example, recent studies indicate that
clinically severe anxiety, depression and fatigue, prevalent
in at least one-fifth of cancer patients, do predict poor
QOL [26-28]. In the case of family caregivers, the burden
of caring for their relatives [29] is associated with signifi-
cant levels of anxiety and depression [30,31]. The prob-
lematic issues for patients include sexual dysfunction
associated with treatment, body image, fears over child
bearing potential, and maintaining a household and
career [32-35]. Hence, in the two or three years following
diagnosis and treatment, women with breast and gyneco-
logic cancers have significantly lower QOL domain scores
than matched general population groups [8,36,37]. How-
ever, the robust finding from longitudinal studies is that,
majority of long-term (≥ 5 years) survivors have QOL
domain scores that are either similar to or higher than the
general population[7,9-11]. The findings for the associa-
tion of socio-demographic characteristics (especially age
and education) with QOL are conflicting [6,9,13,15,38].
For chemotherapy, QOL decreased up to six months after
treatment[19,36,38], but tended to return to normal lev-
els at 12 months [16,22,39,40]. It appears that radiother-
apy has a negative and chronic impact on QOL [17], and
that surgical patients fare better than those who receive
radiotherapy [41].
These QOL issues in cancer care have rarely been tested in
developing countries where a rising incidence of breast
and gynecologic cancers has been noted [29,32,42,43].
Sudan, a country in north Africa (population: 35 million),
is typical of a developing country that has recently articu-
lated a National Cancer Control Program (NCCP) in col-
laboration with the WHO [44]. We considered that it
would be an ideal place to test the QOL issues highlighted
above, with a view to enhancing the quality of delivery of
the NCCP. According to statistics from the country's Min-
istry of Health, cancer is now the third leading cause of
death, after malaria and viral pneumonia, accounting for
5% of all deaths. The commonest cancers in women are
those of the breast, cervix and ovary, with breast and cer-
vical cancer accounting for 50% of all cancers among
Sudanese women [44]. The main radiotherapy center is at
the Radiation and Isotope Center, Khartoum (RICK).
This report is based on subjects assessed at RICK, Khar-
toum, in 2005/2006.
Our review of the psycho-oncology literature as it pertains
to QOL showed that researchers seemed to have paid
scant attention to the following areas: First, the few studies
on family caregiver QOL [20-25,45] did not assess the
impact of caregiver impression of patient's QOL on the
QOL of the patient and that of the caregiver. Furthermore,
there is paucity of information on the relationship of
patient's variables with the caregiver's QOL. This perspec-
tive is important because the psychological literature on
"expressed emotions" (i.e., the impact of emotional inter-
actions in the family on clinical outcome) has consistently
shown that family caregiver's emotional appraisal of the
patient has an impact on clinical outcome [46]. Katschnig
[47] has suggested that it is necessary to involve family
members for additional views on aspects of QOL. Second,
the relatively few studies that compared QOL across
female cancer types [8,14,24,48-50] did not compare
women with breast and gynecologic cancers. In addition,
there is a paucity of studies that compared the QOL of
women with cancer and those with other chronic medical
illnesses. Our study was designed to help fill these gaps in
knowledge.
The objectives of the study were as follows:
- to compare the subjective QOL of Sudanese women liv-
ing in stable condition with breast, cervical and ovarian
cancer and those of their family caregivers, using the
WHO 26 – item Quality of Life Instrument (the WHO-
QOL – Bref);
- to compare their ratings with those of a socio-demo-
graphically matched general population sample, as well as
diabetic and psychiatric women patients similarly
assessed in previous studies in Sudan [51-54];
- to assess the association of patient's QOL with socio-
demographic variables, age at onset of illness, duration of
illness, as wells as treatment with chemotherapy and radi-
otherapy;
- to examine the association of patient's demographic and
clinical characteristics with the QOL of the family car-
egiverBMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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- to examine the concordance between the QOL ratings of
the patients and the family caregivers' ratings (or impres-
sions) of the patients' QOL;
- to assess the characteristics of the patient, illness and
family caregiver that can predict the patient's and car-
egiver's subjective QOL.
Based on our previous findings and evidence from the lit-
erature, we hypothesized as follows: First, most patients
would be satisfied with items related to family supports
and general well being; but not with items related to the
poor national economy. There would be no significant
differences in QOL domain scores between the group of
cancer patients and between the family caregiver groups.
While cancer patients and their caregivers would have sig-
nificantly lower QOL scores than the general population,
they would have similar scores with diabetic and psychi-
atric patients in the same cultural setting. Second, socio-
demographic variables would have no significant associa-
tion with QOL. Furthermore, patients with shorter dura-
tion of illness and currently on radiotherapy would have
lower QOL scores.
Third, patient-caregiver characteristics would mutually
interact and be associated with each other's QOL. In addi-
tion, there would be highly significant concordance
between patient's ratings and caregiver's ratings of the
patient. Fourth, the most significant predictor of the
patient's and caregiver's QOL would be the caregiver's
impression of the patient's QOL [51-54].
The clinical relevance of these hypotheses is that they
could help to define a subset of stable patients and their
caregivers whom clinicians need to give focused attention,
and identify the patient and family characteristics which
can be tapped as adjuncts to drug treatment to make for
better quality of care.
Methods
Operational definitions
We accepted the WHO definition of QOL as individuals'
perception of life in the context of the culture and value
system in which they live and in relation to their goals,
expectations, standards and concerns[55]. Our focus was
on subjective QOL, as distinct from objective QOL[56].
We defined subject's satisfaction as the level of positive
appreciation for each item. We quantified each group's
satisfaction with each item as at least 50% of respondents
in the group positively appreciating the item (i.e., propor-
tion of subjects in the group rating satisfaction for the
item as "satisfied" or "very satisfied"); dissatisfaction (<
50%); bare satisfaction (50 – 65%); moderate satisfaction
(66 – 74%); and highest satisfaction (≥ 75%)[51,56].
The setting
The RICK, Sudan, has specialist staff that provide chemo-
therapy, radiotherapy, hormonal nuclear diagnosis and
treatment for about 3500 new patients yearly. From 1967
to 2003, there was a ten-fold increase in the number of
attendees. The daily out-patient clinic, where the study
took place, is run in rotation by 15 medical consultants
and 12 registrars. The cost of treatment for cancer patients
is highly subsidized by a charity fund (Zakat or alms) and
an insurance scheme. By a special arrangement unique to
RICK, these funding agencies attempt to provide free serv-
ices for all cancer patients.
Subjects
The patients were consecutive outpatient clinic attendees
who fulfilled the study's inclusion criteria. First, the
patients had been formally diagnosed for at least one year,
had received relevant treatment (surgery/chemotherapy/
radiotherapy) and were now attending the clinic for rou-
tine follow-up or completion of radiotherapy or chemo-
therapy. That is, they were in stable clinical condition at
the time of interview. Second, each patient was accompa-
nied by at least one family member or friend who lived
with her, was responsible for caring for her at home and
could complete the questionnaires in Arabic. It should be
noted that in the traditional extended family system
where the patients lived, care giving roles are shared by
several people in the household [57].
The general population groups were selected by quota
sampling from our WHOQOL-Bref data base for
Sudan[51], to match the patients and caregivers by gen-
der, age, and level of education.
The WHOQOL – Bref
This is a 26-item self-administered generic questionnaire,
a short version of the WHOQOL – 100 scale[55]. It
emphasizes subjective experiences (i.e., subjective QOL)
rather than objective life conditions (or objective
QOL)[56]. It was developed in a wide range of cultural
and clinical settings, including oncology. It is made up of
domains and facets (or sub – domains). Domains are
broad groupings (e.g., physical/psychological) of related
facets. The items on "overall rating of QOL" (OQOL) and
subjective satisfaction with health, are not included in the
domains, but are used to constitute the "general facet on
health and OQOL". There are two models of the WHO-
QOL – Bref. One model has six domains, namely, physi-
cal health, psychological health, level of independence,
social relationships, environment, and spiritual. To derive
the second (4 – domain) model, the domain of level of
independence was merged with that of physical health,
while the "spiritual" domain was added to the psycholog-
ical.BMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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Modification of the WHOQOL – Bref for the impression of 
caregivers
In order to produce the version of the WHOQOL – Bref
with which the family caregivers rated their impression of
the patients' QOL, we used the method of Sainfort et
al[58], by giving a new direction to each item, so that the
caregiver could rate the patient as an observer. The modi-
fication of the WHOQOL – Bref was thus minimal[51].
The internal consistency of the WHOQOL – Bref, as
assessed by Cronbach's alpha coefficient for the responses
of all subjects, was very high for the patients (0.92), the
caregivers' impressions (0.88), the family caregivers
(0.92) and the general population (0.91).
Data collection procedure
The questionnaires were translated into Arabic by the
method of back – translation and have been used in recent
studies in Sudan to assess psychiatric and diabetes
patients and their family caregivers [51-54]. Written per-
mission to carry out the study was obtained from the
authorities of the hospital. The patients and their family
caregivers gave consent to participate after the objectives
of the study were explained to them. In a pilot exercise,
the instrument was found to be suitable to the cultural set-
ting[51].
All questionnaires were administered by a female social
welfare staff of the center. In the preliminary stage of the
study, the research assistant was trained in the use of the
questionnaires using patients who did not participate in
the main study. The study commenced when the research
team was satisfied that the research assistant could confi-
dently administer the questionnaires to patients. Patients
and caregivers completed the questionnaires privately and
without interference from the research assistant, after clar-
ification of the objectives of the study and the meaning of
the items. Illiterate patients were assisted by their edu-
cated relatives to complete the questionnaire, after the car-
egiver had completed his or her own. Literacy in Arabic
language is very high in Sudan, as it is the language of the
Holy Koran. The study was carried out in compliance with
the Helsinki Declaration. Hence, ethical approval for the
work was obtained from the following institutions: The
Radiation and Isotopes Centre, Khartoum, Sudan; the
University of Ribat – Criminology and Social Studies
Research Institute, Khartoum, Sudan; and the Faculty of
Medicine, Kuwait University. In addition, patients and
their family caregivers gave verbal informed consent to
participate in the study. They were duly informed that
there would be no negative consequences for declining to
participate. As is well known in our culture for such non-
invasive studies[51], all families approached freely con-
sented to participate in the study, especially as the
approach was made by clinic staff in charge of the cases.
The physician in-charge of each case assisted the research
assistant to record the relevant clinical data.
Data analysis
Data were analyzed by the SPSS – version 12. For the first
hypothesis, the pattern of frequency counts was used to
assess group satisfaction with QOL items. Summary scores
were generated by organizing the items of the WHOQOL-
Bref into the six domains and four domains previously
highlighted. We compared mean differences in domain
scores for the three cancer groups and for the three family
caregiver groups by either one-way ANOVA or Kruskal-
Walli's chi-square, depending on whether the data were
normally or not normally distributed. Domain scores of
the patients (as a group) were compared with those of the
matched general population group and published mean
scores for women with diabetes and psychiatric illnesses
from Sudan [51-54] (using independent sample t-test or
Mann-Whitney U test), after controlling for differences in
socio-demographic characteristics. A similar analysis was
done for the caregivers' data. Domain scores of the
patients (as a group) and caregivers (as a group) were
compared by paired t-test. For the second hypothesis, the
relationship between age, duration of illness and QOL
domain scores was assessed by Pearson's correlation and
Spearman's correlation. The association between other
socio-demographic variables (level of education, occupa-
tion and marital status) and QOL was assessed by one-
way ANOVA. In view of the fact that a number of the
socio-demographic variables were significantly associated
with QOL domain scores in these uni-variable analyses,
analysis of covariance (ANCOVA) was used to assess the
socio-demographic variables associated with QOL
domain scores in multivariate relationships. The associa-
tion between chemotherapy/radiotherapy and QOL
domain scores was assessed by t-tests and one-way
ANOVA. For the third hypothesis, caregiver QOL domain
scores were analyzed to see how these scores related to
patient's socio-demographic and clinical (e.g., being on
chemotherapy or not, and duration of illness) characteris-
tics, as well as caregiver relationship to the patient, using
t-tests, one-way ANOVA and Pearson's correlation as out-
lined above for the data of patients. Furthermore, the con-
cordance between patient's WHOQOL-Bref ratings and
the impression of the caregiver was assessed in two ways.
First, we used Kendall's tau to examine the correlation
between the corresponding domain scores (Kendall's tau
was preferred because it is more conservative than Pear-
son's correlation, as it takes ties into consideration). Sec-
ond, we used intra-class correlation to examine the
internal consistency of the patient-caregiver rating. For the
fourth hypothesis, the predictors of patients' QOL and
caregivers' QOL (based on patients' general facet and car-
egiver's general facet, as dependent variables) were
assessed in step-wise regression analysis. Missing dataBMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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were handled by excluding cases analysis by analysis. All
tests were two-tailed. A Bonferroni correction (P = 0.01)
was used for multiple tests; otherwise, the level of statisti-
cal significance was set at P < 0.05. The results of the par-
ametric analysis (t-test, ANOVA, etc), being more
conservative, are presented because they were similar to
the non-parametric equivalent results.
Results
Socio-demographic characteristics (Tables 1A &1B)
The 181 patients consisted of 117(64.6%) women with
breast cancer, 42(23.2%) with cervical cancer, 4(2.2%)
with endometrial cancer and 18(9.9%) with ovarian can-
cer, mean age 44.6 years. (Note: For the purpose of analy-
sis, data for the cervical and endometrial cancer cases were
merged, because of the small number of the later. Hence
we have 46 cases of cancer of cervix and uterus. Hence-
forth, we refer to this group as "cervical cancer"). Cervical
cancer patients were significantly older than others (P <
0.0001). The patients were predominantly married
(62.4%), formally not employed (i.e., housewives,
82.9%), and only 31.5% had up to high school education.
They had been ill for 3.2 (SD2.7) years. Although the cer-
vical cancer patients were significantly more likely to be
divorced or widowed (P < 0.001), there were no signifi-
cant differences in occupation and education between the
groups of patients (P > 0.05). While those with cervical
cancer were significantly older at onset of illness than the
others (P < 0.0001), there were no significant differences
in duration of illness (P > 0.05).
Tables 1A and 1B show that the patients and caregivers
were well matched with their respective general popula-
tion control groups by gender, age and education (P >
0.05).
Their family caregivers consisted of 113 (62.4%) men and
68 (37.6%) women, mean age 43.1 years (Table 1B). The
caregivers were predominantly married (63.5%), either
unemployed or in low skill occupation (55.3%), and 106
(58.6%) attained at least high school education. There
were no significant differences in socio-demographic var-
iables for the caregiver groups. There were 55 (30.4%)
spouses.
Satisfaction with items of QOL: (Tables 2A &2B)
Using the operational definition for group satisfaction
with QOL items, Tables 2A and 2B show that the patients
and caregivers were generally highly satisfied with major-
ity of the items. The interesting pattern that emerged was
that the few areas of dissatisfaction concerned items
related to their poor national material circumstance, viz:
money for needs, availability of information about their
health problems, opportunity for leisure, and transporta-
tion. On the other hand, the subjects expressed high levels
of satisfaction with items related to their personal
strengths (e.g., overall QOL, life meaningful, self satisfac-
tion, lack of negative feelings), and available social sup-
port (e.g., support from friends, personal relations, place
of living). The caregivers' ratings of patients were remark-
ably in agreement with patients' ratings.
Differences in QOL domain scores between the groups: 
association with caregiver relationship to patient, and 
comparison with control group and caregiver impression: 
Table 3
In all the domains, the three groups of cancer patients had
similar scores (P > 0.05). Similarly, there were no signifi-
cant differences for the corresponding family caregiver
groups (P > 0.05). The caregiver ratings of the patients
were in the same direction, except for the independence
domain, where patients with cancer of the ovary were
rated as having significantly higher scores than those with
cervical cancer (F = 4.9, df = 2/177, P = 0.008). In addi-
tion, spouses (all men) rated the patients as having a
higher QOL than the parents rated them in the social rela-
tions domain (P < 0.0001).
Similarly, there was a tendency for patients being cared for
by their spouses to have the highest scores. This trend
reached significance for only the social relations domain
(F = 7.9, df = 4/176, P < 0.0001).
Table 1A: Socio-demographic characteristics of patients by diagnosis of patient Vs general population control group
Characteristics Ca Breast Ca Cervix/Uterus Ca Ovary X2 (F) Df P All cancer groups General population P
N = 117 N = 46 N = 18 N = 181 N = 177
Pt gender: M/F (%) 0/117 0/46 0/18 0/181 0/177
Age of pt (SD) 43.0(10.0) 51.1(12.3) 37.7(11.8) 13.2 2/178 0.0001 44.6(11.5) 44.6(11.7) ns
Single/married (%) 24(20.5)/74(63.2) 2(4.3)/25(54.3) 4(22.2)/14(77.8) 20.8 4 0.0001 30(16.6)/113(62.4) -
Unemployed/student(%) 95(82.6)/7(6.1) 41(93.2)/1(2.3) 14(82.4)/2(11.8) 150
(82.9)/9(4.9)
-
Medium & high skill 13(11.3) 2(4.5) 1(5.9) 4.3 4 ns 16(8.8) -
Illiterate/primary (%) 22(19.5)/54(47.8) 23(50.0)/12(26.1) 4(22.2)/5(27.8) 18.6 4 0.001 120
(67.8 of 177)
107(60.5) 0.18
High schl & ollege 37(32.7) 11(23.9) 9(50.0) 57(32.0 of 177) 70(57.5)
Age at onset(SD) 39.9(9.9) 48.0(12.0) 34.1(0.6) 14.5 2/178 0.0001 41.4(11.4)
Duration illness (yrs) 3.2(2.3) 3.1(2.4) 3.6(5.2) ns 3.2(2.7)BMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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For the caregivers, there was a tendency for parents to have
the lowest QOL scores. This reached significance for phys-
ical health (P < 0.0001); psychological health (P <
0.0001); independence (P < 0.0001); and general facet (P
< 0.0001).
In view of the similarity of QOL domain scores among the
cancer groups and among the caregiver groups, we used
the total group scores of the patients and caregivers to
compare with their respective matched general popula-
tion groups.
In all the QOL domains, the patients and family caregivers
had much significantly higher scores than corresponding
matched general population control groups (P < 0.001)
(Table 3). In addition, the patients had significantly
higher scores than psychiatric(N = 136) and diabetic (N =
111) women patients in Sudan who were similarly
assessed, even after controlling for socio-demographic dif-
ferences (t ranged from 5.7 to 14.1, P < 0.0001). In all the
domains, caregivers had significantly higher scores than
the patients (P < 0.0001).
Association of socio-demographic variables with QOL 
domain scores (Table 4)
In multivariate analysis, where all the socio-demographic
variables (patients' and caregivers') were simultaneously
entered in ANCOVA as covariates, and QOL domain
scores as dependent variables, we found that the signifi-
cant covariates for patients were marital status, occupa-
tion and education of the patient, as well as education of
the caregiver. The pattern that emerged was that, higher
QOL of scores for patients were associated with patient
being married, employed in medium skill/high skill occu-
pation, and having attained at least high school educa-
tion.
When the multivariate analysis was done using the car-
egiver's QOL domain scores as dependent variables, the
following patterns emerged. First, the patient's socio-
demographic variables were significantly associated with
Table 2A: Comparative level of group satisfaction with QOL items: for patients and caregivers' impression of patients' QOL
Highest satisfaction: ≥ 75% subjects Moderate satisfaction: 66–74% subjects Bare satisfaction: 50–65% subjects Dissatisfied: < 50% subjects
1. Patients with breast, cervical and ovarian cancer
Overall QOL(79%), feeling pain (87%), 
med treatment(75%), life meaningful 
(82%), ability concentrate(96%), physical 
environ(84%), energy(95%), bodily 
appearance(92%), ability to get 
around(98%), sleep satisfaction(91%), 
ADL(81%), work capacity(80%), self 
satisfaction(82%), personal relations 
(77%), friends' support(79%), living 
place(81%), negative feelings(85%)
Health satisfaction (69%), enjoy life 
(72%), access to health service (72%)
Feeling safe(64%), satisfaction with sex 
(53%)
Money for needs(39%), information 
available(35%), leisure opportunity (28%), 
transport satisfaction (33%)
2. Caregivers' impression of breast/ cervical ovarian cancer patients' QOL
Overall QOL(89%), health satisfaction 
(85%), life meaningful(96%), 
concentration(96%), physical 
environ(84%), energy(93%), bodily 
appearance(94%), getting around(97%), 
sleep (80%), ADL (79%), work 
capacity(80%), self satisfaction (90%), 
personal relations(80%), friends' 
support(82%), living place(85%)
Feeling safe(67%), access to health 
service (71%)
Feeling pain(64%), satisfaction with 
sex(55%)
Dependence on med treatment (25%), 
enjoy life(5%), money (41%), information 
availability (33%), leisure opportunity 
(28%), transport (28%), negative feeling 
(9%)
Table 1B: Socio-demographic characteristics of family caregivers by diagnosis of patient Vs general population control group
Characteristics Ca Breast Ca Cervix/Uter Ca Ovary X2 or (F) Df P All cancer 
groups
General 
population
P
N = 117 N = 46 N = 18 N = 181 N = 181
Carer: M/F (%) 76(65.0)/41(35.0) 23(50.0)/23(50.0) 14(77.8)/4(22.2) 5.2 2 0.08 113(62.4)/
68(37.6)
112(62.4)/
69(38.1)
Carer's age(SD) 43.1(12.7) 41.8(15.4) 46.4(9.4) 0.8 2/178 ns 43.1(13.1) 43.0(13.1) ns
Carer illiterate/primary 
schl (%)
18(15.4)/25(21.4) 11(23.9)/13(28.3) 3(16.7)/5(27.8) 3.5 4 ns 75(41.4) 63(34.8)
High schl & ollege 74(63.2) 22(47.8) 10(55.6) 106(58.6) 118(65.2) ns
Single/married(%) 35(29.9)/76(65.0) 21(45.7)/23(50.0) 2(11.1)/16(88.9) 9.4 4 0.05
Unemployed/student(%) 33(33.7)/31(31.6) 19(42.2)/16(35.6) 5(27.8)/4(22.2) 4.9 4 ns
Medium & High skill 34(34.7) 10(22.2) 9(50.0)
Carer: parent/sibling(%) 10(8.5)/35(29.9) 2(4.3)/17(37.0) 1(5.6)/6(33.3) 16.5 8 0.04
Carer: spouse (%) 38(32.5) 7(15.2) 10(55.6)BMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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the caregiver's QOL domains. Hence, the following
patient characteristics were associated with higher car-
egiver QOL: patient being married, older, and with at least
high school level of education. Second, caregivers who
were male and older had much significantly higher QOL
scores in most of the domains (P mostly < 0.01). Third,
the following caregiver characteristics were associated
with higher caregiver QOL scores: at least high school edu-
cation, being married and engaged in medium skill/high
skill work (P mostly < 0.01). In other words, the patient's
socio-demographic variables were more frequently associ-
ated with the caregiver's QOL than the caregiver's socio-
demographics were associated with the patient's QOL (see
Table 4).
Association of clinical variables with QOL domain scores 
(Tables 5, 6, 7)
Duration of illness (Table 5)
The duration of illness was significantly correlated with all
the patient's QOL domain scores (P mostly < 0.01), except
for the spiritual domain(P > 0.05). But patient's duration
of illness was not significantly correlated with caregiver's
QOL domain scores (P > 0.05). In line with the rating of
patients, QOL domain scores derived from caregiver's rat-
ing of the patient were significantly correlated with
patient's duration of illness in all domains (P mostly <
0.01), except for the spiritual domain (P > 0.05).
Subject currently feeling ill (Table 6)
In all the domains, the patients who felt currently well
had much significantly higher scores than those who felt
currently ill (P < 0.001). This trend was evident for the
family caregivers, in which case the significant differences
were noted for only the social relations (P = 0.04) and
environment domains (P = 0.02).
Association of chemotherapy and radiotherapy with QOL 
(Table 7)
While there were no significant differences in QOL
domain scores between those currently on chemotherapy
Table 3: Differences in QOL domain scores for patient, family caregiver groups and general population control groups
Mean (SD)
Domains of WHOQOL-Bref Ca breast N = 117 Ca Cervix N = 46 Ca ovary N = 18 P All Ca groups N = 181 General Popn group N = 177 T P
A: For patients
Physical health 6-domain 13.6 (1.4) 12.9 (2.3) 13.4 (1.1) ns 13.4 (1.6) 10.8 (2.6) 11.3 0.001
Psychological health 6-domain 21.3 (2.5) 20.1 (3.8) 20.9 (2.9) ns 20.9 (2.9) 17.9 (3.6) 8.6 0.001
Independence 17.6 (2.2) 16.5 (3.1) 16.8 (2.2) ns 17.2 (2.5) 14.7 (3.6) 8.2 0.001
Social relations 12.3 (2.9) 11.9 (3.2) 11.6 (3.6) ns 12.1 (3.0) 11.0 (2.4) 3.4 0.001
Environment 30.6 (5.1) 29.5 (6.4) 29.9 (5.1) ns 30.3 (5.4) 24.9 (5.5) 9.1 0.001
Spiritual 4.5 (0.8) 4.3 (1.1) 4.2 (1.1) ns 4.4 (0.9) 3.9 (1.1) 4.9 0.001
General facet on health & QOL 8.4 (1.8) 7.8 (2.4) 8.4 (1.7) ns 8.3 (1.9) 7.2 (1.8) 5.3 0.001
Physical health 4-domain 31.2 (3.4) 29.4 (5.3) 30.3 (3.1) ns 30.7 (4.0) 25.6 (5.7) 9.9 0.001
Psychological health 4-domain 25.9 (3.1) 24.5 (4.7) 25.1 (3.8) ns 25.4 (3.7) 21.8 (4.3) 8.2 0.001
B. For caregivers of the patients
Physical health 6-domain 14.3 (1.2) 14.4 (1.2) 14.7 (0.8) ns 14.4 (1.1) 11.3 (2.4) 15.7 0.001
Psychological health 6-domain 22.1 (1.7) 21.8 (1.9) 22.2 (1.5) ns 22.0 (1.8) 18.8 (3.5) 10.8 0.001
Independence 18.9 (1.9) 18.8 (2.2) 19.1 (1.6) ns 18.9 (1.9) 15.3 (3.0) 13.5 0.001
Social relations 13.4 (2.0) 13.4 91.9) 13.6 (2.4) ns 13.4 (2.0) 11.6(2.4) 7.6 0.001
Environment 32.9 (4.6) 32.3 (5.3) 30.8 (3.4) ns 32.5 (4.7) 25.9 (5.9) 11.5 0.001
Spiritual 4.7 (0.5) 4.7 (0.6) 4.5 (0.6) ns 4.7 (0.5) 4.0 (0.9) 8.7 0.001
General facet on health & QOL 9.3 (1.1) 9.1 (1.2) 9.4 (1.1) ns 9.3 (1.1) 7.6 (1.7) 11.3 0.001
Physical health 4-domain 33.2 (3.1) 33.2 (3.3) 33.8 (2.2) ns 33.3 (3.0) 26.6 (4.9) 15.5 0.001
Physical health 4-domain 26.8 (2.1) 26.5 (2.5) 26.7 (1.9) ns 26.7 (2.2) 22.8 (4.1) 11.1 0.001
Note: In all the domains, caregivers had significantly higher scores than the patients (t ranged from 3.9 to 7.3, df = 360, P < 0.0001).
Table 2B: Comparative level of group satisfaction with QOL items: Family caregivers
Highest satisfaction ≥ 75% of subjects Moderate satisfaction: 
66 – 74% of subjects
Bare satisfaction: 50 – 65% of subjects Dissatisfied < 50% of subjects
3. Family caregivers of patients with breast, cervical and ovarian cancer
Overall QOL(99%), health satisfaction (93%), feeling 
pain(94%), med treatment (92%), enjoy life(94%), life 
meaningful (96%), concentration ability(99%), feeling 
safe(83%), physical environ(93%), energy (98%), bodily 
appearance(98%), getting around(99%), sleep 
satisfaction(99%), ADL (93%), work capacity(93%), self 
satisfaction (93%), personal relations(92%), friends' 
support(98%), living place satisfaction (90%), access to 
health service (77%)
Satisfaction with sex 
(66%)
Availability of health information (53%) Money for needs (49%), leisure 
opportunity (49%), transport satisfaction 
(41%)BMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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and those not on chemotherapy (P > 0.05), the patients
on radiotherapy tended to have higher scores than those
not on radiotherapy. This reached significance for the fol-
lowing domains: physical health, psychological health,
social relations and spiritual (P mostly < 0.01). However,
according to the caregivers' ratings of the patients, subjects
on chemotherapy were judged to have higher scores
(compared with those not on chemotherapy) for the psy-
chological health domain (P = 0.009). In addition the car-
egivers rated patients on radiotherapy as having higher
scores for the social relations domain (P = 0.006). There
was a non-significant tendency for relatives of patients on
radiotherapy to have higher QOL domain scores.
Concordance of patients' ratings and caregiver impression 
patients' QOL (Table 8)
The patients rated themselves as having higher scores than
the caregivers rated them, for the following domains:
physical health, psychological health and independence
(P < 0.001). However, the patients' own ratings and car-
egiver impression scores were highly significantly corre-
lated (Kendall's tau mostly over 0.45, P < 0.001), except
for the spiritual domain (P > 0.05). Furthermore, there
was highly significant internal consistency between the
ratings of the patients and the impression of the caregivers
(intra – class correlation = 0.96; 95% C.I. = 0.95 – 0.97).
Predictors of patients' and caregivers' QOL (Table 9)
In multiple (step-wise) regression analysis with the gen-
eral facet on health and QOL as the dependent variable,
the most important predictor of the patient's QOL was the
general facet derived from the family caregiver impression
rating of the patient's QOL. This variable accounted for
42.7% of the variance. The other significant predictors
were patient feeling currently ill (variance 9.1%) and
duration of illness (variance 1.8%). In a similar analysis
for the family caregiver, the caregiver impression general
facet was an important predictor of the caregiver's QOL,
accounting for 11.9% of the variance. The other signifi-
cant predictors included caregiver feeling currently ill
(variance 29.2%), and caregiver relationship to patient
(variance 5.6%).
Table 5: Correlation of duration of illness with QOL domain scores (Pearson's r)
Correlations with pt's QOL ratings Pearson's r P Correlations with caregiver impression of pt's QOL Pearson's r P
Duration of illness Vs Duration of illness Vs
Physical health (N = 180) 0.29 0.000 Caregiver impression pt's physical health (N = 180) 0.22 0.003
Psychological health (N = 180) 0.29 0.000 Caregiver impression pt's psychol health (N = 179) 0.19 0.008
Independence (N = 181) 0.23 0.001 Caregiver impression pt's independence (N = 180) 0.17 0.02
Social relations (N = 179) 0.15 0.04 Caregiver impression pt's social relations (N = 179) 0.15 0.04
Environment (N = 180) 0.26 0.000 Caregiver's impression pt's environment (N = 178) 0.22 0.003
General facet on health & QOL (N = 180) 0.16 0.03 Caregiver's impression pt's general facet (N = 180) 0.16 0.03
Table 4: Association of patient and caregiver socio-demographics with QOL: significant covariates of QOL in ANCOVA
Socio-demographics as covariates Pts' QOL domains affected F P
A: For patients
Marital status: married > single Social relations
Spiritual
16.7
6.8
0.001
0.01
Occupation: medium/high skill > unemployed Psychological health 6-domain
Spiritual
General facet on health & QOL
3.8
3.8
5.5
0.05
0.05
0.02
Education: high school/college > illiterate Environment 4.9 0.03
Education of caregiver Environment 4.9 0.03
B. For caregivers of patients
Marital status of patient Physical health 6-domain 5.2 0.02
Education of patient Spiritual 7.3 0.008
Age of patient Psychological health 6-domain
Spiritual
6.5
6.6
0.01
0.01
Education of caregiver Physical health 6-domain
Psychological health 6-domain
Independence
Environment
Spiritual
7.7
10.5
7.6
29.4
10.9
0.006
0.001
0.007
0.001
0.001
Marital status of caregiver Physical health 6-domain
Independence
Social relations
Occupation of caregiver Physical health 6-domain
Psychological health 6-domain
Age of caregiver Physical health, physical health, independence, social relations, general facet 6.3 – 30.9 0.001
Caregiver's sex Psychological health, social relations, environment, general facet 5.6 – 15.2 0.02 – 0.001BMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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Discussion
Limitations and strengths of the study
The limitations of the study are that it was cross-sectional,
from a single center, with a relatively small sample size for
the ovarian cancer group, the patients were selected
because they had family support, and we did not record
tumor stage and degree of recovery from cancer. Although
the proportion of breast, cervical and ovarian cancer cases
in our sample is reflective of the prevalence of these con-
ditions in Sudan [44], our findings cannot be generalized
for this population of patients in the country because of
the noted limitations.
However, we were able to compare three women cancer
groups with their family caregivers and a socio-demo-
graphically matched general population group. In addi-
tion, we assessed the relationship of caregiver impression
of the patient with the QOL of the patient and the car-
egiver. This is a rare methodology in the psycho-oncology
QOL literature.
Socio-demographic characteristics
On average, our patients and their caregivers (mean age
44.6, 43.1 yrs, respectively) were relatively younger than
similarly assessed subjects in studies from the developed
countries (generally over 54 yrs) [45,59]. But our patients
were similar in age to breast and gynecologic patients
from Africa[43,60,61]. This is in line with well known
international age trends whereby the average age of sub-
jects in developing countries is less than that in the devel-
oped countries. Also similar to reports from Africa, the
patients were predominantly married, with lower levels of
education, and not in formal employment. However,
their family caregivers had better educational and
employment attainments, perhaps because they were on
average younger in age than the patients.
Comparison of QOL item ratings and domain scores
In analyzing for the first hypothesis, we found that over
two-thirds of the patients were highly satisfied (i.e.,
responded satisfied/very satisfied) with 17(65.3%) of the
items of the WHOQOL-Bref. This is a high level of satis-
faction with circumstances of living. It is noteworthy that
the few items that they did not feel satisfied with were
those that reflected the material poverty of their country,
such as money for needs, availability of health care infor-
mation, opportunity for leisure and transportation. The
ratings of the family caregivers and the caregivers' impres-
sion of the patients were similar to those of the patients.
This response pattern is an indication of the reliability of
Table 7: Relationship of chemotherapy and radiotherapy with QOL of patients
Mean (SD) Mean (SD)
QOL domains Subject on chemotherapy Not on chemotherapy P Subject on 
radiotherapy
Not on 
radiotherapy
TD f P
N = 140 N = 40 N = 137 N = 41
Physical health 13.4 (1.6) 13.3 (1.7) ns 13.5 (1.4) 12.9 (2.2) 2.3 176 0.03
Psychological health 21.0 (3.0) 20.8 (2.8) ns 21.3 (2.4) 19.7 (4.1) 2.3 176 0.002
Independence 17.3 (2.5) 17.1 (2.6) ns 17.4 (2.5) 16.7 (2.9) 1.6 ns
Social relations 11.9 (3.0) 12.8 (2.9) ns 12.4 (2.8) 10.9 (3.4) 2.9 175 0.005
Environment 30.1 (5.5) 30.9 (5.5) ns 30.7 (5.2) 28.9 (6.1) 1.9 176 0.06
Spiritual 4.4 (0.9) 4.5 (0.9) ns 4.5 (0.8) 4.1 (1.1) 2.6 176 0.01
General facet on Health & QOL 8.3 (1.9) 8.2 (2.0) ns 8.4 (1.9) 7.8 (2.3) 1.7 ns
Table 6: Comparison of QOL domain scores: subjects feeling currently ill versus not feeling currently ill
Mean (SD) Statistics Mean (SD) Statistics
QOL domains Pt feels currently ill Pt not feeling ill currently T Df P Carer feeling ill Carer not ill T Df P
N = 97 N = 83 N = 98 N = 83
Physical health 12.7 (1.7) 14.2 (1.1) 6.6 178 0.001 14.3 (1.2) 14.5 (1.1) ns
Psychological health 19.8 (3.3) 22.4 (1.5) 6.7 178 0.001 21.9 (1.8) 22.1 (1.7) ns
Independence 16.3 (2.7) 18.4 (1.8) 6.1 179 0.001 18.8 (2.0) 18.9 (1.8) ns
Social relations 10.8 (3.2) 13.6 (1.9) 6.9 177 0.001 13.1 (2.2) 13.8 (1.8) 2.1 176 0.04
Environment 28.2 (5.3) 32.7 (4.6) 6.1 178 0.001 31.8 (4.7) 33.5 (4.4) 2.5 176 0.02
Spiritual 4.1 (1.1) 4.8 (0.5) 5.6 178 0.001 4.6 (0.6) 4.8 (0.5) ns
General facet health & QOL 7.3 (2.0) 9.4 (1.2) 8.2 178 0.001 9.1 (1.2) 9.4 (1.0) nsBMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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the ratings of the patients. It shows that in rating their sub-
jective QOL, the patients and caregivers made realistic
appraisals of their life circumstances.
In line with this high level of satisfaction, the patients had
high scores for all the domains of QOL. With regard to the
finding that our patients and their family caregivers had
significantly higher QOL domains scores than matched
general population groups, as well as diabetic and psychi-
atric patient groups in Sudan, we note that this is a fairly
common finding in the literature for long-term survivors
of cancer [7,9-11]. What is rather surprising in our report
is that it is based on subjects from a developing country.
We can only attempt to explain the relatively high subjec-
tive QOL scores for our subjects. First, our patients had
been receiving formal treatment for averagely over three
years. They were living in the community, and not in need
of hospitalization or further surgery. Although we did not
assess it specifically, clinical experience shows that the
patients were not abusing alcohol (forbidden by the cul-
ture) or other drugs of dependence. Second, the patients
were chosen because they had evident social support from
their families. Third, the RICK has an active system of
financial support for needy patients, such that over a third
of such patients received full re-imbursement while the
rest received significant support [44]. This level of physical
well-being, effective social support and lack of drug abuse
has been associated with good subjective QOL among
cancer survivors [1,2,7,62]. In a report from South Africa,
it was noted that lower QOL among cervical cancer
women was associated with inpatient status, more
advanced stage of the disease, and lower physical per-
formance scores, among other factors[62]. Since our
patients were negative for these factors, we speculate that
the burden of care would have been relatively light for the
family caregivers, and hence their QOL would not be sig-
nificantly diminished.
In accounting for the high subjective QOL among cancer
patients and their family caregivers, the recurring themes
in the literature are the role of religion/spirituality, resil-
ience, " fighting spirit", "helplessness/hopelessness",
active coping and "hardiness"[52,59,62-66]. The popular
impression is that surviving the cancer experience changes
the views of patients and families on life and relationships
in an overwhelmingly positive way [66], and they pre-
Table 9: Predictors of QOL of patients and caregivers: dependent variables: general facet of patients and carers in multiple regression 
analysis
Dependent variable Predictors or independent variables Variance (%) Total variance Beta T P
General facet on health & QOL for pts with 
breast, cervical & ovarian cancer
General facet caregiver impression of pt 42.7 53.6 0.54 8.0 0.000
Pt currently feels ill 9.1 0.30 4.9 0.000
Duration of illness 1.8 0.14 2.3 0.02
General facet on health & QOL for caregivers of 
pts with breast, cervical & ovarian cancer
Caregiver currently feels ill 29.2 56.1 0.41 6.8 0.000
General facet carer impression of pt 11.9 0.24 4.1 0.000
Caregiver relationship to pt 5.6 0.16 2.6 0.01
Caregiver's age 3.5 -0.27 -4.3 0.000
Pt's age 2.7 -0.15 -2.6 0.01
Caregiver gender 1.9 -0.17 -2.7 0.007
Pt on radiotherapy 1.3 -0.12 -2.1 0.04
Table 8: Concordance of patients' rating of QOL and caregiver impression of patients' QOL
Mean (SD) Statistics
QOL domains Patient's rating QOL Carer rating pt's QOL Paired T DF P Kendall's tau P
Physical health 13.4 (1.7) 12.9 (1.7) 3.9 178 0.001 0.56 0.001
Psychological health 20.9 (2.9) 19.2 (1.6) 10.1 177 0.001 0.45 0.001
Independence 17.2 (2.5) 14.8 (1.5) 14.1 179 0.001 0.35 0.001
Social relations 12.1 (3.0) 12.2 (2.6) 0.5 ns 0.64 0.001
Environment 30.4 (5.4) 34.6 (5.6) 15.4 176 0.001 0.60 0.001
Spiritual 4.7 (0.5) 4.7 (0.5) 0.4 ns 0.12 ns
General facet on health & QOL 8.3 (1.9) 8.5 (1.4) 2.3 178 0.02 0.57 0.001
Intra-class correlation coefficient (ICC) for responses to the two questionnaires = 0.96 (95% C.I. = 0.95 – 0.97)BMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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dominantly resort to spirituality/religion as a way of cop-
ing[63]. Although we did not assess these issues, it is easy
to see how the religious culture in which our subjects lived
could have contributed to these inner strength-enhancing
values among them.
The clinical implication of this finding of high subjective
QOL among our patients and their caregivers is that it
could be used in health education activities to reduce the
popular impression of cancer as an inevitable killer dis-
ease, to encourage patients to report early for treatment, to
patronize cancer screening programs, and to show that
effective treatment of cancer can lead to a restoration of
QOL.
Socio-demographic and clinical factors associated with 
QOL; patient-caregiver concordance of ratings
Our second and third hypotheses were partially upheld.
First, although age was not significantly associated with
patients' QOL; higher QOL was associated with patients
being married, as well as having higher levels of employ-
ment and higher educational attainments. While there are
no consistent findings on the role of these socio-demo-
graphic factors [6,9,13,15,38] it is reasonable to assume
that marriage, higher educational attainment and
employment will increase the potential for awareness of
disease, social support and the use of positive coping
methods, all of which can contribute to higher QOL.
Accordingly, education was the only caregiver characteris-
tic that had a significant association with patient's QOL.
Second, Table 4 shows that patients' socio-demographic
characteristics were significantly associated with some
QOL domains of family caregivers. Hence, caregivers of
patients who were married, older and better educated
tended to have higher QOL scores. Similarly, caregivers
who were men, older, married, educated, and formally
employed had significantly higher QOL. With regard to
caregiver relationship to the patient, we found that
patients who were being cared for by their spouses tended
to have higher scores than those who were being cared for
by their parents, and that parents tended to have the low-
est scores.
These findings show the importance of considering the
interaction of patient-caregiver characteristics in cancer
care[20,45]. The indication is that families living with
cancer are vulnerable if the patient is less educated, single,
not formally employed, and the caregiver is female, par-
ent, younger, less educated and unemployed [67]. Such
patient-caregiver dyads need to be singled out for relevant
social support by the clinical team, in order to enhance
the quality of care.
Third, Tables 5 and 6 show that higher QOL for the
patients and caregivers was highly significantly associated
with patients' duration of illness and whether the subject
was feeling currently well. These add to the list of vulner-
ability factors for the clinical team. The literature shows
that cancer patients and their relatives experience their
lowest QOL when the disease is newly diagnosed
[8,36,37]. It appears that for those who are successfully
treated, patients and caregivers become experienced in
managing problems, especially where there is social sup-
port, leading to improvement in QOL[10-12,21].
Fourth (Table 7), while the non-significant relationship of
chemotherapy with QOL has support in the litera-
ture[16,22,39,40] our finding of significantly higher
scores for those currently on radiotherapy is at variance
with the literature[17,41]. We suggest that a possible rea-
son for this finding is the feeling of gratitude that the
patients had for having the opportunity to receive this rare
treatment in a country where there are only two such facil-
ities for a population of over 30 million. This explanation
is supported by the finding that caregivers of patients on
radiotherapy also tended to have higher QOL than car-
egivers of patients not on radiotherapy.
Fifth, the high degree of concordance for the patient-car-
egiver dyad ratings (Table 8) at the mega-variable or
macro level of domains (P < 0.001), and from the perspec-
tive of internal consistency (intra-class correlation = 0.95)
is in support of our hypothesis, and is in line with the few
available literature on the matter[22,24,53]. On the other
hand, the concordance of patient-clinician rating tends to
be low and not significant [68]. At one level, this supports
the reliability of the responses of the patients. At another
level, it shows that these caregivers did share the sufferings
and hopes of the patients, and that they exhibited a sensi-
tive empathy or what has been called "social intelligence"
[69] with regard to the patients' condition. These factors
promote high QOL for the patient and the caregiver[69].
Predictors of patients' and caregivers' QOL
The finding that caregiver impression was a highly impor-
tant predictor of the QOL of the patient and the caregiver,
is in support of our fourth hypothesis. This finding has
also been replicated in studies of psychiatric and diabetic
populations in Sudan, and therefore merits attention [51-
54]. In the case of patients, it is possible to explain this
finding from the perspective of high concordance of the
patient-caregiver ratings. However, such an explanation
would not suffice for the successful prediction of the car-
egiver's QOL. For one thing, the caregivers had signifi-
cantly higher scores than the patients in all the domains
(P < 0.0001). Hence, even if they shared the same world
view, that would not explain why the caregiver's rating of
the patient would be a significant predictor of the car-BMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
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egiver's QOL. However, "expressed emotions" research in
psychiatry has consistently shown that negative attitudes
of family members do adversely affect clinical out-
come[46], and it has been shown that patient-caregiver
social and clinical characteristics do interact to affect each
other's QOL in cancer[20,24,45,53]. We suggest that in
the same way that family caregiver adverse emotional
reactions have been found to predict relapse for severe
psychiatric illnesses [46], caregiver positive appreciation
of the patient's QOL could impact on the QOL of the
patient and that of the caregiver. We suggest that recent
brain-behavior findings about "mirror neurons"[70] and
the phenomenon of "social intelligence" indicate that the
patient-caregiver dyad interaction and its association with
QOL has roots in the neurology of human behav-
ior[69,70]. In reviewing these findings, Goleman noted
that, "we are wired to connect", resulting in a brain-to-
brain linkage in a mutually reverberating state which neu-
roscientists call " empathic resonance". " Our nervous sys-
tems are constructed to be captured by the nervous
systems of others, so that we can experience others as if
from within their skin. At such moments we resonate with
their experience and they with ours" (pg 43)
The other significant predictors of QOL, especially the
subject feeling sick, and caregiver relationship to the
patient, are indicative of additional indices of vulnerabil-
ity. The impact of psychic distress and fatigue on QOL in
cancer is well documented [26-28]. In the case of caregiv-
ers, the implication of these vulnerability factors is that
caregiving ability should not be taken for granted. If the
call to involve families in the routine clinical management
of patients succeeds, clinicians need to inquire into the
ability of available family members to participate in the
caregiving role at home. Our analysis indicates that car-
egivers who are parents and feel sick need specific atten-
tion from the clinical team [71].
Conclusion
Our findings have added to the body of evidence that can-
cer patients in stable condition and with evident psycho-
social support can hope to enjoy good QOL in the long
term, if they remain in treatment. This is an evidence base
that the nascent National Cancer Control Program
(NCCP) in Sudan and other developing countries need to
boost national health education about the impact of
screening programs, modern treatments and social sup-
port on prognosis in breast and gynecologic cancers. Fur-
thermore, the vulnerable groups that our analysis
delineated indicate the characteristics of patients and fam-
ily caregivers that the clinical team needs to pay particular
attention to, in order to enhance the quality of care. The
indication is that families living with breast and gyneco-
logic cancer patients are vulnerable if the patient is
recently diagnosed, less educated, single, not formally
employed; and the caregiver is female, parent, younger,
less educated, unemployed and feels sick. In this regard,
the demonstrated interaction of patient-caregiver charac-
teristics in this and other studies indicates that in the care
of chronically ill patients, the patient and caregiver need
to be considered as a unit for attention in the clinical set-
ting. In particular, the finding of the predictive power of
the caregivers' impression on the QOL of the patient and
caregiver, shows that clinicians need to invest in the edu-
cation and support of family caregivers in order to
enhance their caregiving role in the "invisible health care
system"[72].
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
AWA and JUO jointly designed the study, analyzed the
data and wrote up the manuscript. AWA trained and
supervised the research assistant in Sudan. AG helped in
the analysis and write-up of the manuscript. AOK and
HMH supervised the interviews, ensured correct diagnosis
and other clinical data, and critically reviewed the manu-
script for intellectual content. AJ played an invaluable role
in data analysis and interpretation of data. All authors
read and approved the manuscript
Acknowledgements
We thank Ms Emtithal El-Tayeb El-Zaki for administering the question-
naires. We thank all the nurses and doctors at RICK, Khartoum, for their 
cooperation. We thank the patients and families for their cooperation.
References
1. Penson RT, Wenzel LB, Vergote I, Cella D: Quality of life consid-
erations in gynecologic cancer.  Int J Gynaecol Obstet 2006,
95(Suppl 1):S247-257.
2. Vistad I, Fossa SD, Dahl AA: A critical review of patient-related
quality of life studies of long-term survivors of cervical can-
cer.  Gynaecol Oncol 2006, 102:563-572.
3. Penson R, Cella D, Wenzel L: Quality of life in ovarian cancer.  J
Reprod Med 2005, 50:407-416.
4. Griemel ER, Bjelic-Radisic V, Pfisteter J, Hilpert F, Daghofer F, du Bois
A, Arbeitsgemeinschaft Gynaekologische Onkologie Ovarian Cancer
Study Group: Randomized study of the Arbeitsgemeinschaft
Gynaekologische Onkologie Cancer Study Group comparing
quality of life in patients with ovarian cancer treated with cis-
platin/paclitaxel versus carboplatin/paclitaxel.  J Clin Oncol
2006, 24:579-586.
5. Ferguson RJ, Ahles TA, Saykin AJ, McDonald BC, Furstenberg CT,
Cole BF, Mott LA: Cognitive-behavioral management of chem-
otherapy-related cognitive change.  Psychoonclogy 2006 in press.
6. Taechaboonsermsak P, Kaewkungwal J, Singhasivanon P, Fungladda
W, Wilailak S: Causal relationship between health promoting
behavior and quality of life in cervical cancer patients under-
going radiotherapy.  Southeast Asian J Trop Med Public Health 2005,
36:1568-1575.
7. Bloom JR, Stewart SL, Chang S, Banks PJ: Then and now: quality of
life of young breast cancer survivors.  Psychooncology 2004,
13:147-160.
8. Visser MR, van Lanschot JJ, van der Velden J, Kloek JJ, Gouma DJ,
Sprangers MA: Quality of life in newly diagnosed cancer
patients waiting for surgery is seriously impaired.  J Surg Oncol
2006, 93:571-572.BMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
Page 13 of 14
(page number not for citation purposes)
9. Peuckmann V, Ekholm , Rasmussen NK, Moller S, Groenvold M,
Christiansen P, Eriksen J, Sjogren P: Health-related quality of life
in long-term breast cancer survivors: nationwide survey in
Denmark.  Breast Cancer Res Treat 2006 in press.
10. Neyt M, Albrecht J: The long-term evolution of quality of life
for disease-free breast cancer survivors: a comparative study
in Belgium.  J Psychosoc Oncol 2006, 24:89-123.
11. Dorval M, Maunsell E, Deschesnes L, Brisson J, Masse B: Long-term
quality of life after breast cancer: comparison of 8-year sur-
vivors with population controls.  J Clin Oncol 1998, 16:487-494.
12. Ganz PA, Desmond KA, Leedham B, Rowland JH, Meyerowitz BE,
Belin TR: Quality of life in long-term, disease-free survivors of
breast cancer: a follow-up study.  J Natl Cancer Inst 2002,
94:39-49.
13. Ganz PA, Lee JJ, Sim M, Polinsky ML, Schag CA: Exploring the influ-
ence of multiple variables on the relationship of age to qual-
ity of life in women with breast cancer.  J Clin Epidemiol 1992,
45:473-485.
14. Miller BE, Pittman B, Case D, McQuellon RP: Quality of life after
treatment for gynecologic malignancies: a pilot study in an
outpatient clinic.  Gynecol Oncol 2002, 87:178-184.
15. Arndt V, Stegmaier C, Ziegler H, Brenner H: A population-based
study of the impact of specific symptoms on quality of life of
women with breast cancer 1 year after diagnosis.  Cancer 2006,
107:2496-2503.
16. Malinovszky KM, Gould A, Foster E, Cameron D, Humphreys A,
Crown J, Leonard RC: Anglo-Celtic Co-operative Oncology
Group: Quality of life and sexual function after high-dose or
conventional chemotherapy for high-risk breast cancer.  Br J
Cancer 2006, 95:1626-1631.
17. Abayomi J, Kirwan J, Hackett A, Bagnall G: A study to investigate
women's experiences of radiation enteritis following radio-
therapy for cervical cancer.  J Hum Nutr Diet 2005, 18:353-363.
18. Moore HC: Impact on quality of life of adjuvant therapy for
breast cancer.  Curr Oncol Rep 2007, 9:42-46.
19. Klee MC, King MT, Machin D, Hansen HH: A clinical model for
quality of life assessment in cancer patients receiving chem-
otherapy.  Ann Oncol 2000, 11:23-30.
20. Northouse L, Templin T, Mood D: Couples' adjustment to breast
disease during the first year following diagnosis.  J Behav Med
2001, 24:115-136.
21. Ferrell B, Ervin K, Smith S, Marek T, Melancon C: Family perspec-
tives of ovarian cancer.  Cancer Pract 2002, 10:269-276.
22. Le T, Leis A, Pahwa P, Wright K, Ali K, Reeder B, Kinderchuck M,
Ward K: Quality of life evaluations of ovarian cancer patients
during chemotherapy treatment.  J Obstet Gynaecol Can 2004,
26:627-631.
23. Arora NK, Finney Rutten LJ, Gustafson DH, Moser R, Hawkins RP:
Perceived helpfulness and impact of social support provided
by family, friends, and health care providers to women newly
diagnosed with breast cancer.  Psychooncology 2007,
16(5):474-486.
24. Griemel E, Thiel I, Peintinger F, Cegnar I, Pongratz E: Prospective
assessment of quality of life of female cancer patients.  Gynecol
Oncol 2002, 85:140-147.
25. Kitrungroter L, Cohen MZ: Quality of life of family caregivers of
patients with cancer: a literature review.  Oncol Nurs Forum
2006, 33:625-632.
26. Wilson KG, Chochinov HM, Graham Skirko M, Allard P, Chary S,
Gagnon PR, Macmillan K, De Luca M, O'shea F, Kuhl D, Fainsinger RL,
Clinch JJ: Depression and anxiety disorders in palliative cancer
care.  J Pain Symptom Manage 2007, 33:118-129.
27. Holzner B, Kemmler G, Meraner V, Maislinger A, Kopp M, Bodner T,
Nguven-Van-Tam D, Zeimet AG, Fleischhacker WW, Sperner-Unter-
werger B: Fatigue in ovarian carcinoma patients: a neglected
issue?  Cancer 2003, 97:1564-1572.
28. Groenvold M, Petersen MA, Idler E, Bjorner JB, Fayers PM, Mouridsen
HT: Psychological distress and fatigue predicted recurrence
and survival in primary breast cancer patients.  Breast Cancer
Res Treat 2007. 2007 Jan 3
29. Ohaeri JU, Campbell OB, Ilesanmi AO, Omigbodun AO: The psy-
chosocial burden of caring for some Nigerian women with
breast cancer and cervical cancer.  Soc Sci Med 1999,
49:1541-1549.
30. Badger T, Segrin C, Dorros SM, Meek P, Lopez AM: Depression and
anxiety in women with breast cancer and their partners.
Nurs Res 2007, 56:44-53.
31. Mantani T, Saeki T, Inoue S, Okamura H, Daino M, Kataoka T,
Yamawaki S: Factors related to anxiety and depression in
women with breast cancer and their husbands: role of alex-
ithymia and family functioning.  Support Care Cancer 2007.
32. Sun CC, Ramirez PT, Bodurka DC: Quality of life for patients
with epithelial ovarian cancer.  Nat Clin Pract Oncol 2007, 4:18-29.
33. Fitch M, Gray RE, Franssen E: Perspectives on living with ovarian
cancer: young women's views.  Can Oncol Nurs J 2000,
10:101-118.
34. Basen-Engquist K, Paskett ED, Buzaglo J, Miller SM, Schover L, Wenzel
LB, Bodurka DC: Cervical cancer.  Cancer 2003, 98(Suppl
9):2009-2014.
35. Ohaeri JU, Campbell OB, Ilesanmi AO, Ohaeri BM: Psychosocial
concerns of Nigerian women with breast and cervical can-
cer.  Psychooncology 1998, 7:494-501.
36. McQuellon RP, Thaler HT, Cella D, Moore DH: Quality of life out-
comes from a randomized trial of cisplatin versus cisplatin
plus paclitaxel in advanced cervical cancer: a Gynecologic
Oncology Group study.  Gynecol Oncol 2006, 101:296-304.
37. Saegrow S: Health, quality of life and cancer.  International Nurs
Rev 2005, 52:233-240.
38. Janz NK, Mujahid M, Lantz PM, Fagerlin A, Salem B, Morrow M,
Deapen D, Katz SJ: Population-based study of the relationship
of treatment and sociodemographics on quality of life for
early stage breast cancer.  Qual Life Res 2005, 14:1467-1479.
39. Le T, Hopkins L, Kee Fung MF: Quality of life assessment during
adjuvant and salvage chemotherapy for advanced stage epi-
thelial ovarian cancer.  Gynecol Oncol 2005, 98:39-44.
40. Chan YM, Ng TY, Ngan HY, Wong LC: Quality of life in women
treated with neo-adjuvant chemotherapy for advanced ovar-
ian cancer: a prospective longitudinal study.  Gynecol Oncol
2003, 88:9-16.
41. Frumovitz M, Sun CC, Schover LR, Munsell MF, Jhingran A, Wharton
JT, Eifel P, Bevers TB, Levenback CF, Gershenson DM, Bodurka DC:
Quality of life and sexual functioning in cervical cancer survi-
vors.  J Clin Oncol 2005, 23:7428-36.
42. Waggoner SE: Cervical cancer.  Lancet 2003,
361(9376):2217-2225.
43. Amir H, Kwesigabo G, Aziz MR, Kitinya JN: Breast cancer and con-
servative surgery in sub-Saharan Africa.  East Afr Med J 1996,
73:83-87.
44. Hamad HMA: Cancer initiatives in Sudan.  Annals Oncol 2006,
17(Suppl 8):viii 32-viii 36.
4 5 . N o r t h o u s e  L L ,  M o o d  D ,  K e r s h a w  T ,  S c h a f e n a c k e r  A ,  M e l l o n  S ,
Walker J, Galvin E, Decker V: Quality of life of women with
recurrent breast cancer and their family members.  J Clin
Oncol 2002, 19:4050-4064.
46. Raune D, Kuipers E, Bebbington PE: Expressed emotion at first
episode-psychosis: investigating a carer appraisal model.  Br J
Psychiatry 2004, 184:321-326.
47. Katschnig H: Schizophrenia and quality of life.  Acta Psychiatr
Scand 2000:33-37.
48. Griemel ER, Freidl W: Functioning in daily living and psycholog-
ical well-being of female cancer patients.  J Psychosom Obstet
Gynaecol 2000, 21:25-30.
49. Eisemann M, Lalos A: Psychosocial determinants of well-being
in gynecologic cancer patients.  Cancer Nurs 1999, 22:303-306.
50. Capelli G, De Vincenzo RI, Addamo A, Bartolozzi F, Braggio N, Scam-
bia G: Which dimensions of health-related quality of life are
altered in patients attending the different gynecologic onco-
logic health care settings?  Cancer 2002, 95:2500-2507.
51. Awadalla AW, Ohaeri JU, Salih AA, Tawfiq AM: Subjective quality
of life of community living Sudanese psychiatric patients:
comparison with caregivers' impression and control group.
Qual Life Res 2005, 14:1855-1867.
52. Awadalla AW, Ohaeri JU, Salih AA, Tawfiq AM: Subjective quality
of life of family caregivers of community living Sudanese psy-
chiatric patients.  Soc Psychiatry Psychiatr Epidemiol 2005,
40:755-763.
53. Awadalla AW, Ohaeri JU, Tawfiq AM, Al-Awadi SA: Subjective
quality of life of outpatients with diabetes: comparison with
family caregivers' impressions and control group.  J Natl Med
Assoc 2006, 98:737-745.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Cancer 2007, 7:102 http://www.biomedcentral.com/1471-2407/7/102
Page 14 of 14
(page number not for citation purposes)
54. Awadalla AW, Ohaeri JU, Al-Awadi SA, Tawfiq AM: Diabetes mel-
litus patients' family caregivers' subjective quality of life.  J
Natl Med Assoc 2006, 98:727-736.
55. Skevington SM, Lotfy M, O' Connell KA, the WHOQOL group: The
World Health Organization's WHOQOL – Bref quality of
life assessment: psychometric properties and results of the
international field trial. A report from the WHOQOL group.
Qual Life Res 2004, 13:299-310.
56. Olusina AK, Ohaeri JU: Subjective quality of life of recently dis-
charged Nigerian psychiatric patients.  Soc Psychiatry Psychiatr
Epidemiol 2003, 38:707-714.
57. Ohaeri JU: Perception of the social support role of the
extended family network by some Nigerians with schizo-
phrenia and affective disorders.  Soc Sci Med 1998, 47:1463-1472.
58. Sainfort F, Becker M, Diamond R: Judgments of quality of life of
individuals with severe mental disorders: patient self-report
versus provider perspectives.  Am J Psychiatry 1996, 153:497-502.
59. Canada AL, Parker PA, de Moor JS, Basen-Engquist K, Ramondetta
LM, Cohen L: Active coping mediates the association between
religion/spirituality and quality of life in ovarian cancer.  Gyne-
col Oncol 2006, 101:102-107.
60. Odukogbe AA, Adebamowo CA, Ola B, Olayemi O, Oladokun A,
Adewole IF, Omigbodun OA, Aimakhu CO, Okunlola MA, Fakulujo
O, Oluyemi FA: Ovarian cancer in Ibadan: characteristics and
management.  J Obstet Gynaecol 2004, 24:294-7.
61. Adesunkanmi AR, Lawal OO, Adelusola KA, Durosinmi MA: The
severity, outcome and challenges of breast cancer in Nigeria.
Breast 2005, 15:399-409.
62. Nair MG: Quality of life in cancer of the cervix patients.  Int Clin
Psychopharmacol 2000, 15(Suppl 3):S47-49.
63. Ashin-Giwa KT, Padilla GV, Bohorquez DE, Tejero JS, Garcia M:
Understanding the breast cancer experience of Latina
women.  J Psychosoc Oncol 2006, 24:19-52.
64. Ferrell BR, Smith SL, Juarez G, Melancon C: Meaning and spiritu-
ality in ovarian cancer survivors.  Oncol Nurs Forum 2003,
30:249-257.
65. Wenzel LB, Donnelly JP, Fowler JM, Habbal R, Taylor TH, Aziz N,
Cella D: Resilience, reflection, and residual stress in ovarian
cancer survivorship: a gynecologic oncology group study.  Psy-
chooncology 2002, 11:142-153.
66. Stewart DE, Wong F, Duff S, Melancon CH, Cheung AM: "What
doesn't kill you makes you stronger": an ovarian cancer sur-
vivor survey.  Gynecol Oncol 2001, 83:537-542.
67. Yun YH, Rhee YS, Kang IO, Lee JS, Bang SM, Lee WS, Kim JS, Kim SY,
Shin SW, Hong YS: Economic burdens and quality of life of fam-
ily caregivers of cancer patients.  Oncology 2005, 68:107-114.
68. Zhao H, Kanda K, Liu SJ, Mao XY: Evaluation of quality of life in
Chinese patients with gynecological cancer: assessments by
patients and nurses.  Int J Nurs Pract 2003, 9:40-48.
69. Goleman D: Social Intelligence: The new science of human
relations.  Published by Bantam Dell, Random House, New York;
2006:43.  (Quoting Daniel Stern: The present moment in psychother-
apy and everyday life. New York: W. W Norton, 2004 pg 76)
70. Iacoboni M, Molnar-Szakacs I, Gallese V, Buccino G, Mazziotta JC, Riz-
zolatti G: Grasping the intentions of others with one's own
mirror neuron system.  PLoS Biol 2005, 3(3):e79.
71. Vaddadi KS, Gilleard C, Fryer H: Abuse of carers by relatives
with severe mental illness.  Int J Soc Psychiatry 48:149-155.
72. Ohaeri JU: The burden of caregiving in families with a mental
illness: a review of 2002.  Curr Opinion Psychiatry 2003, 16:457-465.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2407/7/102/pre
pub